CLAIMS 




/ 1 . A raffinose synthase gene isolated from a plant and having a nucleotide 
sequence coding for an amino acid sequence of a protein capable of producing raffinose 
by combining a D-galactosyl group through an a(l— »6) bond witM a hydroxyl group 
attached to the carbon atom at position 6 of a D-glucose residue in a/sucrose molecule. 

2 . The raffinose synthase gene according to claim A, wherein the plant is a 
tyledon. / 

3. The raffinose synthase gene according to claim 2, wherein the 
dicotyledon is a leguminous plant / 

4. The raffinose synthase gene according to claim 3, wherein the 
leguminous plant is broad bean. / 

5 . A raffinose synthase gene having a /nucleotide sequence coding for 
protein (a) or (b) as defined below: / 

(a) protein having the amino acid sequence of SEQ ID NO: 1 ; 

(b) protein having an amino acid sequence derived by deletion, replace- 
ment, modification or addition of one or several amino acids in the amino acid sequence of 
SEQ ID NO:l, and capable of producing raffinose by combining a D-galactosyl group 
through an ot(l-^6) bond with a hydroxyl group attached to the carbon atom at position 6 
of a D-glucose residue in a sucrose molecule. / 

6 . A raffinose synthase gen© having the nucleotide sequence of SEQ ID 
NO:2. / 

7. The raffinose synthase gene according to claim 3, wherein the 
leguminous plant is soybean. / 

8 . A raffinose synthase gene having a nucleotide sequence coding for 
protein (a) or (b) as defined below: / 

(a) protein having the amino acid sequence of SEQ ED NO:3; 

(b) protein havingAi^amino acid sequence derived by deletion, replace- 
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ment, modification or addition of one or several amino acids in tijp-^mino acid sequence of 
SEQ ID NO:3, and capable of producing raffinosejjy^ctunbining a D-galactosyl group 
through an ct(l-*6) bond with a hydrojyl^gfoup attached to the carbon atom at position 6 
of a D-glucose residuejji^-sflcrose molecule. 

A raffinose synthase gene having the nucleotide sequence of SEQ ID 

10. The raffinose synthase gene according^tQ^amr^^wherein the 
icotyledon is a lamiaceous plant. 

1 1 . The ra£Smy§e - synthase gene according to claim 10, wherein the lamia- 
cec/us planjis^apanese artichoke. 

12. A raffinose synthase ^ene having a nucleotide sequence coding for the 
amino acid sequence of SEQ ID NO: 5. 

13. A raffinose synthase gene having the nucleotide sequence of SEQ ID 

NO:6. 

14. The raffinose synthase gene according to claim 1, wherein the^Oanrts a 
monocotyledon 

15. The raffinose synthase ggp&^ecoiding to claim 14, wherein the mono- 
ycotyledon is a gramineous 

J^-^Tfie raffinose synthase gene according to claim 15, wherein the grami- 
neoH^plant is corn. 

17. A raffinose synthase gene having a nucleotide sequence coding for the 
amino acid sequence of SEQ ID NO:7. 

18. A raffinose synthase gene having>the nucleotide sequence of SEQ ID 

NO:8. 

liL A raffinose synthase pro leiniiavinj^am (a) or (b) as— 

defined below: 

(a) amino acid sequence of SE&TD NO: r&rSEQ ID NO:3; 

(b) amino acid sequence depwed by deletion, replacement, modification or 
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addition of one or several amino acids in the amino acid sequence of SEQ ID NO:l or 
SEQBDNO:3; / 

the protein being capable of producing raffinose by combining a D-galactosyl 
group through an cc(l— »6) bond with a hydroxyl grodp attached to the carbon atom at 
position 6 of a D-glucose residue in a sucrose molecule. 

20. A raffinose synthase protein having the amino acid sequence of SEQ ID 
NO:l orSEQIDNO:3. / 

21. A gene fragment having a partial nucleotide sequence of the raffinose 
synthase gene of claim l^r^T^^-t Q, 1), 14, /5 or 1 6. 

22. A gene fragment having a partial nucleotide sequence of the raffinose 
synthase gene of claim 5 f 6, 8, 9 , 13, 17 o r IS . 

23. The gene fragment according to claim 21 or 22, wherein the number of 
nucleotides is in the range of from 15 to 50. 

24. A method for the detection of a raffinose synthase gene or-a-gene 

fragment having a partial nucleotide sequence thereof, which comprises hybridizing a 

J o r 

probe of the labeled gene fragment of claim 21<^2 fror 23 to an organism-derived genomic 

/ ^ 

DNA or cDNA fragment; and detecting the DNA fragment bound specifically to the 
probe. 

25. A method for the ^detection of a raffinose synthase gene or a gene 

fragment having a partial nucleotide sequence thereof, which comprises hybridizing a 

probe of the labeled gene fragment pf claim 21^22-ql22 to a plant-derived genomic DNA 

/ V. 

or cDNA fragment; and detecting ihe DNA fragment bound specifically to the probe. 

26. A method for tne amplification of a raffinose synthase gene or a gene 
fragment having a partial nucleotide sequence thereof, which comprises annealing a 

/ or 

primer having a nucleotide sequence of the gene fragment of claim 21^22-0^-33- to 
organism-derived genomic DNA or cDNA; and amplifying the resulting DNA fragment 
by polymerase chain reaction. 

27. A method for the amplification of a raffinose synthase gene or a gene 
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fragment having a partial nucleotide sequenceahereof, which comprises annealing a 

/ or <3S> 

primer having a nucleotide sequence of the gene fragment of claim 21^23- 0 1 23 to plant- 

derived genomic DNA or cDNA; and /amplifying the resulting DNA fragment by 

polymerase chain reaction. 

28. A method for obtaining a i^finos^synthase gene, comprising the steps 

of identifying a DNA fragment cont^mngairminose synthase gene or a gene fragment 

A having a partial nucleotide sequenceymere^ ^ mb jggthod of claim 24^ 35, 2 6 or 2 ?; and 

isolating and purifying the DNA figment identified 

C ^^ fc ^7^^ 29. A raffinose ^nthase^gene obtained by identifying a DNA fragment 

containing a raffinose synthase gene or a gene fragment having a partial nucleotide 

^\ sequence thereof bjMjad'meuiod of claim 24^35, 26 ui 27, and isolating and purifying the 

DNA fragme njidentified 





30. A chimera gen ecomprising the raffinose syntha se o f-f 4 fl im 1 sQ 1 * ** ^ 
r -4 r -5 r -6 r -7 c^ 15, 17, 18 ui 2 9, and a promoter linked thereto. 

31. A transformant obtained by introducing the chimera gene of claim 30 
into a host organism. 

32. A plasmid^coiiiprising^ielaffin^e synthase gene of claim 3, A, 5, 
6, 7, 8 ,^10rrCl^ri3, 11, 15, 16, 17, 18, 29 or 30 . 



33. A host organism transformed with the plasmid of claim 32, or a cell 



thereof. 



34. A microorganism transformed with the plasmid of claim 32. 

35. A plant transformed with the plasmid of claim 32, or a cell thereof. 

36. A method for metabolic modification, which comprises, 
raffinose synthase gene of claimj^g^3^ 9, 10, 11, 12, 13, 11, 15, lGr 43,- 
18, 29 or 30 -inta^4to§forganism or a cell thereof, so that the content of raffinose family 
oligosaccharides in the host organism or the cell thereof is changed. 

37. A method for the Modujction of a raffinose synthase protein, which 
ng E^raffiriok^j 



comprises isolating and purifying 



synthase protein from a culture obtained by 
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cultivating the microorganism of claim 34. 

38. An anti-raffinose synthase antibody capable of binding to the raffinose 
synthase protein of claim 19 of 20. r*^. 

39. A method ffor th^tejection of a raffinose synthase protein, which 
comprises treating a test protein with the anti-raffinose synthase antibody of claim 38; and 
detecting the raffinose synthase protein by antigen-antibody reaction between the antibody 
and the raffinose synthase protein. 
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